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The p i t u i t a r y  p r o la c t in  content  o f  hamsters in var ious  
phys io log ica l  s t a t e s  (e s t ru s  females ,  5» 10 and 15 day pregnant 
females; 2, 4,  6 and 10 day l a c t a t i n g  females; and 2, 4,  and 6 
day pseudopregnant females) has been bioassayed,  using the Grosvenor 
and Turner  (1958) modif ica t ion  of  the  local t i s s u e  response method.
The e s t r u a l  female con ta ins  0.0135 I.U. of  p r o la c t in  per  mil ligram 
of  p i t u i t a r y  t i s s u e .  During pregnancy the p r o la c t in  leve ls  r i s e  to 
0.026 I.U./mg. o f  p i t u i t a r y  t i s s u e  by day f i v e ,  and to  0.045 I.U./mg. 
of  t i s s u e  by day t e n .  The f i f t e e n  day pregnant females contain  
0.041 I.U./mg. p i t u i t a r y  t i s s u e .  In l a c t a t i n g  females'^ a maximum 
is reached by day two post partum when p r o la c t in  con ten t  reaches 
0.047 I.U./mg. of  p i t u i t a r y  t i s s u e .  This level a l so  ob ta ins  on 
day four  of l a c t a t i o n .  The level f a l l s  to 0.035 I.U./mg. of p i t u i ­
t a r y  t i s s u e  on day s ix  and to 0.018 I.U./mg. of  p i t u i t a r y  t i s s u e  in 
ten day pos t  partum l a c t a t i n g  females .  During pseudopregnancy the 
p i t u i t a r y  p r o l a c t in  content  r i s e s  as in pregnancy to day two. There­
a f t e r  the re  is no f u r th e r  r i s e  during pseudopregnancy. I t  is down 
s l i g h t l y  on day s i x .  Data ob ta ined  from the bioassay o f  hamster 
p i t u i t a r i e s  have been compared with  those of  o th e r  roden ts .  I t  may 
be concluded t h a t  except  fo r  the r e l a t i v e l y  high leve ls  of  p ro lac t in /m g .  
p i t u i t a r y  t i s s u e  encountered dur ing the second t r im e s t e r  of  pregnancy, 
the p r o la c t in  curve fo r  the hamster p i t u i t a r y  resembles tha t  f o r  the
r a t  and the mouse as recorded.  The r e l a t i v e l y  high p r o la c t in  level  
during pregnancy in the  hamster may be a t t r i b u t e d  p a r t l y  to spec ies  
d i f f e r e n c e s  and p a r t l y  to the d i f f e r e n t  assay methods used .
INTRODUCTION
P ro la c tin  i s  one o f th e  s ix  w e ll e s ta b lis h e d  hormones of 
th e  a n te r io r  p i t u i t a r y .  I t  i s  p robably  s e c re te d  by th e  a c id o p h il 
c e l l s  of th e  a n te r io r  p i t u i t a r y  (Azimove and Altman, 1938; Sm elser, 
1941, E veret and Raker, 1945; D esc lin , 1945 and H erlan t, 1952).
Whether p ro la c t in  i s  s e c re te d  by a s e p a ra te  c la s s  of a c id o p h ils  i s  
n o t d e f in i te ly  known, bu t evidence in d ic a te s  t h a t  such i s  th e  c a se .
In  th e  c a t  (Dawson, 1946; H erlan t and Racadot, 1957), r a b b i t  (P e a rse , 
1951), monkey (Dawson, 1948) and b a t (H erland , 1956a) i t  has been 
shown th a t  carm inophils e x h ib it  p ro la c t in -c o n ta in in g  g ran u les  and 
th e  s e c re to ry  a c t i v i t y  o f th e se  g ran u le s  v a r ie s  w ith th e  c o n d itio n  
of pregnancy and la c ta t io n .  Recent h is to ch em ica l s tu d ie s  o f B a rn n e tt, 
Roth and S a lze r (1961), and th e  e le c tro n  m icroscope s tu d ie s  o f Hymer, 
McShan and C h ris tia n se n  (1961) on r a t  p i t u i t a r i e s  s u b s ta n t ia te  th e  
e a r l i e r  f in d in g s .
P ro la c tin  has been re p o rte d  to  be p re se n t in  th e  p i t u i t a r i e s  
o f many mammals and b i rd s ,  as w e ll as in  b lo o d , u r in e ,  l i v e r ,  p la c e n ta l  
t i s s u e ,  c y s tic  human b re a s ts  and cow manure (M cites and T urner, 1948a) 
and i t  i s  agreed th a t  th e  hormone i s  a p ro te in  (McShan and T urner, 
1937); W hite, e t  a l . .  1937; Evans, 1937). P ro la c tin  w ith  a c t i v i t y  
as high as 30 I .U . -  40 I .U . per m illig ram  has been p rep ared  in  v a rio u s  
la b o ra to r ie s  ( H ,  e t  a l . .  1939; W hite, e t  a l . .  1942 and Bergman and
1
2T urner, 1942).
S ince th e  d isco v e ry  o f a  la c to g e n ic  f a c to r  in  th e  p i tu i t a r y  
by S t r ie k e r  and G rueter (1928, '2 9 ) and subsequent confirm ation  by 
Corner (1930), Nelson and P f i f f n e r  (1930, '31)* Turner and Gardner 
(1931), and A sdell (1931), th e  physio logy  of p r o la c t in  has been ex­
te n s iv e ly  s tu d ie d . The prolactin-m am m ary gland re la t io n s h ip  has been 
th o rough ly  in v e s t ig a te d  by F o lley  (1940, '5 2 a , '52b, '5 4 , '5 5 , '5 6 ) , 
F o lley  and Covde (1944), F o lle y  and French (1949, '5 0 ) , F o lley  and 
Greenbaum (1947, '4 8 ) ,  F o lle y , Guthkelch and Zuckerman (1939), F o lley  
and Kon (1938), F o lle y  and McNaught (1958, 16 0 ), F o lley  and M alpress 
(1 9 4 8 a ,b ), F o lle y  and Young (1941), M eites (1954, '5 7 a , '57b , '5 9 ,
'6 0 ) ,  M eites and Sgouris (1953, '5 4 ) ,  M eites and Turner (1942a, b , c , 
d , e ,  '4 7 , '4 8 ) ,  Turner (1952), Turner and Gomez (1933, *34), Turner 
and S ch lu tze  (1931), Turner and S lau g h te r (1930), and Reece and Turner 
(1937), among o th e r s .  I t  has been shown on th e  b a s is  o f th e  above and 
many o th e r  s tu d ie s  th a t  p r o la c t in  i s  both  la c to g e n ic  and mammogenic.
In  a d d it io n  to  th e  la c to g e n ic  and mammogenic a c t i v i t i e s  in  
mammals, a lu te o tro p ic  r o le  o f p r o la c t in  has been c o n c lu s iv e ly  demon­
s t r a te d  in  r a t s  (Astwood, 1941j C utu ly , 1941; Evans, Simpson and Tur- 
p e in en , 1941; Lyons, 1942; Tobin, 1942; Fluhman and Laqueur, 1943; 
E v e re t t ,  1944; Sydnor, 1945; Greep and C h este r-Jo n es, 1950a). A pos­
s ib le  lu te o tro p ic  ro le  in  women has been in d ic a te d  by th e  s tu d ie s  o f 
B radburry , Brown and Gray (1950); and in  sheep , evidence o f such a 
r o le  has been prov ided  by Moore and Nalbandov. (1955).
The id e n t i ty  o f p r o la c t in  w ith  th e  p i t u i t a r y  crop-g land  
s tim u la tin g  f a c to r  in  b ird s  was e s ta b lis h e d  by R iddle and h is  co-w orkers
3(1931, '3 2 , '33)* This ro le  o f p ro la c t in  has s in ce  been used f o r  a 
number o f u s e fu l and s e n s i t iv e  p ro la c t in  b io assay  methods employing 
pige.ons and doves as th e  t e s t  anim als (see  review  of l i t e r a t u r e  in  
t h i s  d i s s e r ta t i o n ) .  F o lley  (1938, '39 ) questioned  th e  id e n t i t y  of 
pigeon crop -g land  s tim u la tin g  f a c to r  and la c to g e n ic  hormone. Berg­
man, M eites and Turner (1942) concluded as a r e s u l t  of many s tu d ie s  
th a t  th e re  appears to  be no evidence th a t  th e  f a c to r  which i n i t i a t e s  
la c ta t io n  in  mammals i s  no t id e n t ic a l  w ith  pigeon crop-g land  s tim u la ­
t in g  f a c to r .
P i tu i t a r y  p r o la c t in  le v e ls  have been accepted as an index  
of p h y s io lo g ic a l a c t i v i t y  (M eites and Turner, 1948). As p o in ted  out 
by Reeoe and Turner (1937) and M eites and Turner (1948, '5 0 ) , a sharp  
p o s t partum r i s e  in  p ro la c t in  i s  ex h ib ite d  by a l l  th e  mammals s tu d ied  
so f a r .  The p o st partum r i s e  i s  c o r re la te d  w ith  th e  i n i t i a t i o n  and 
m aintenance of l a c ta t io n ,  a fu n c tio n  which appears to  be re g u la te d  
c h ie f ly  by th e  amount o f p ro la c t in  re le a se d  in to  th e  blood from th e  
p i t u i t a r y .
The p i tu i t a r y  p ro la c t in  co n ten t has been determ ined f o r  
s e v e ra l ro d en ts  and o th e r  anim als (Table I ) ,  but noth ing  i s  known of 
p i t u i t a r y  p ro la c t in  co n ten t o f ham sters in  any p h y s io lo g ic a l s t a t e .  
The p re se n t s tu d ie s  have, th e re fo re ,  been undertaken to  determ ine th e  
p ro la c t in  co n ten t o f th e  p i t u i t a r i e s  o f norm al, p regnan t, pseudopreg­
nan t and l a c ta t in g  ham sters. I t  i s  hoped th a t  th e se  s tu d ie s  w i l l  
se rv e  to  advance our knowledge 'o f th e  physio logy of rep ro d u c tio n . 
E sp e c ia lly  i s  i t  im portan t to  a s c e r ta in  u l t im a te ly  whether o r  no t 
p ro la c t in  has a lu te o tro p ic  ro le  in  th e se  ham sters.
ITABLE I





L a c ta tin g
Female
In v e s t ig a to r  and Date
1 .  Beef and D airy  
C a t t le + Reece and T urner, 1937
2 . Cat + • Reece and T urner, 1937
3 . Goat + Koger, M eites and T urner, 1948
4* Guinea p ig + + + H olst and T urner, 1948
5* Horse + Chance, e t  a l , ,  1939
6 . Man + Chance, e t  a l , .  1939
7 . Mouse + + + H urst and T urner, 1942
8 .  P ig + Chance, e t  a l , ,  1939
9 . R abbit + + + H olst and T urner, 1939
10 . Rat + + + Reece and T urner, 1937
11 . Sheep + Chance, e t  a l . ,  1939
(+ ) A ssayed
REVIEW OF LITERATURE
I t  was dem onstrated by S tr ie k e r  and G rueter (1928, ’29) 
t h a t  one p r in c ip le  or an o th er p r in c ip le  con ta in ed  in  th e  a n te r io r  
lobe, o f th e  p i tu i t a r y  was re sp o n s ib le  f o r  th e  i n i t i a t i o n  of m ilk  
s e c re tio n  in  w ell developed mammary g lan d s. G rueter (1928) working 
in  th e  la b o ra to ry  of Ancel and Bouin a t  the  U n iv e rs ity  o f S trassb o u rg  
was a ttem p tin g  to  confirm  th e  gonadotrophic a c t i v i t y  o f  a n te r io r  
p i t u i t a r y  e x t r a c ts .  He noted th a t  in  pseudopregnant r a b b i ts  th o se  
e x tr a c ts  s tim u la ted  n o t only  th e  o v a rie s  and secondary sex ch a rac ­
t e r s ,  bu t a lso  i n i t i a t e d  copious m ilk  s e c re t io n  in  th e  developed 
mammary g lan d s. S tr ie k e r  and G rueter (op. c i t . )  extended th e s e  f in d ­
in g s  to  dogs, cows, and hogs and noted th a t  l a c t a t i o n  could  be 
induced in  th e se  anim als i f  mammary glands w ere ad eq u ate ly  developed .
This d iscovery  was soon confirmed in  America. C om er (1930) 
re p o rte d  th a t  th e  ad m in is tra tio n  of e x tra c ts  o f  whole sheep p i t u i t a r y  
to  spayed v irg in  ra b b its  caused p r o l i f e r a t io n  of th e  mammary gland 
and sim ultaneous la c ta t io n ,  producing in  two weeks a  c o n d itio n  s c a rc e ly  
d is t in g u is h a b le  from th a t  near th e  end of g e s ta t io n .
Nelson and P f if f n e r  (1930) confirm ed the  work of Corner (1930) 
u sin g  spayed v irg in  guinea p ig s . A copious flow  of m ilk  was produced 
in  th r e e  anim als using  only  a n te r io r  p i t u i t a r y  e x t r a c t s .  The same 
au th o rs  (1931) again  re p o rte d  th a t  th e  profound mammary growth of
5
6pregnancy te rm in a tin g  in  l a c ta t io n  in  r a b b i t s ,  r a t s  and gu inea p ig s  
was a p p a ren tly  a t t r ib u ta b le  to  a n te r io r  lobe  hormone or a substance 
p h y s io lo g ic a lly  s im i la r .
Turner and Gardner (1931) p rep ared  an a lk a l in e  e x t r a c t  of 
th e  a n te r io r  p i t u i t a r y  which induced la c ta t io n  in  m ature c a s t r a te d  
r a b b i ts  whose mammary g lands had been developed p re v io u s ly . Even in  
ex trem ely  in v o lu te d  g lands l a c ta t io n  r e s u l te d  fo llo w in g  th e  adminis-^ - 
t r a t i o n  o f th e  e x t r a c t .
A sdell '1931) succeeded in  b rin g in g  spayed v irg in  r a b b i ts  
to  f u l l  mammary development u s in g  th e  i& kaline  a n te r io r  lo b e  e x t r a c ts  
and expressed  th e  opin ion  th a t  such an e x t r a c t  con ta in ed  a  mammary 
s tim u la tin g  substance which was q u a l i t a t iv e ly  and q u a n t i ta t iv e ly  d i f ­
f e re n t  from some o f  th e  o th e r  a n te r io r  lo b e  hormones.
R iddle and Braucher (1931) d isco v ered  th a t  in  pigeons and 
doves th e  two d o r s o la te r a l  a reas  of th e  crop which norm ally  undergo 
an extreme enlargem ent a t  th e  end o f th e  b rooding  p erio d  and then  
s e c re te  th e  "crop m ilk" can be induced to  a com plete g lan d u la r  en­
largem ent by s u i ta b le  e x t r a c ts  o f  th e  a n te r io r  p i t u i t a r y  and by such 
e x t r a c ts  o n ly . They w ere, however, n o t su re  w hether th e  p r in c ip le  
a c t iv a t in g  th e  crop -g land  was th e  growth hormone, th e  sex  M atu rity  
hormone o r a th i r d  and th en  unknown p i t u i t a r y  hormone.
R idd le , Bates and Dykshorn (1933) were th e  f i r s t  to  p ro v id e  
co n c lu siv e  evidence th a t  a ) th e  e f f e c t iv e  s tim u lu s  to  m ilk  s e c re tio n  
in  th e  p repared  mammary gland was n e i th e r  th e  growth s tim u la tin g  h o r­
mone, nor th e  gonad s tim u la tin g  hormone, b u t t h a t  th e  stim u lu s was 
p rov ided  by an u n id e n tif ie d  hormone f o r  which th e  name " p ro la c tin "
7was proposed; and b) th a t  th e  e f f e c t iv e  stim u lu s fo r  a s p e c if ic  en­
largem ent and fu n c tio n in g  ("crop  m ilk" fo rm atio n ) of th e  crop-g land  
in  doves and pigeons was n e i th e r  th e  growth nor th e  gonad s tim u la tin g  
(and th y ro id  s tim u la tin g )  p i t u i t a r y  p r in c ip le ,  and th a t  i t  was not 
o b ta in a b le  in  d e te c ta b le  q u a n t i t ie s  from t i s s u e s  and f lu id s  o th e r  than 
th e  a n te r io r  p i t u i t a r y  hormone which e x c ite d  la c ta t io n  in  mammals.
This d isco v ery  le d  to  th e  development of a number o f s e n s i t iv e  and 
u s e fu l b io assay  methods using  pigeons as th e  t e s t  an im als.
One of th e  f i r s t  methods in tro d u ced  by R id d le , Bates and 
Dykshorn (1931) was based upon crop -g land  w eigh t. I t  was recommended 
th a t  e i th e r  th e  sm all r in g  doves o r much la r g e r  common p igeons of any 
race  could  be used and th e  d i f f i c u l t i e s  o ffe re d  by th e se  s iz e  d i f f e r ­
ences were much s im p lif ie d  by th e  f a c t  th a t  crop -g land  w eight was 
shown to  be d i r e c t ly  p ro p o rtio n a l to  th e  body w eight o f th e  b i rd ,  i r ­
re sp e c tiv e  o f r a c e .
E igh teen  doves, 2 .8  to  3*3 months o ld  were in je c te d  once
4
d a i ly  on fo u r  su ccess iv e  days w ith  equal doses o f p r o la c t in  and k i l le d
on th e  f i f t h  day. Both dosage and cro p -g lan d  w eight were c o rre c te d
fo r  body w eight (c o rre c tio n  = ------ 152----------- ) .  A l i n e a r  r e la t io n s h ip
body w eight
was shown to  e x is t  between lo g  doze x  -152—  p lo t te d  a g a in s t  th e
b.w,
cro p -g lan d  w eight x  -152— . The eq u atio n  fo r  th e  l i n e  so ob ta ined  
was determ ined by th e  method of l e a s t  squares and was found to  be:
CROP-GLAND WEIGHT x 159 ... = 375 + 795 (Log10 P ro la c tin
i n M g * ) x  “ B r  •
8The in je c t io n s  were g iven in tra m u scu la rly  ( in  th e  p e c to ra l
m u sc le ) . The s tim u la ted  a rea  o f th e  crop -g land  was ex c ise d , cleaned
of adhering  f a t  and weighed. Care was taken  th a t  no th ing  bu t th e  
g la n d u la r  a re a  was weighed. The u n i t  was defined  te m p o ra rily  as th a t  
amount o f th e  hormone fu n c tio n a lly  eq u iv a le n t to  one m illig ram  of t h e i r  
p re p a ra tio n  No. 51> th a t  being a lso  th e  th re sh o ld  dose per 150 gm. 
body w eight o f  immature doves and p ig eo n s. Crop-glands weighing
1150 mg. re p re se n te d  10 u n i ts  o f p r o la c t in .
I t  was soon r e a l iz e d  (McShan and T urner, 1936> *37) th a t  
in c re a s e  in  c ro p -g lan d  w eight o f common p igeons, though a va lu ab le  
q u a l i ta t iv e  t e s t ,  was u n s a tis fa c to ry  in  q u a n t i ta t iv e  assay  of pro­
l a c t i n  due to  v a r i a b i l i t y  o f groups, o f b ird s  to  th e  same.amount o f 
hormone in s o fa r  as c rop -g land  w eight i s  concerned. I t  was th e re fo re  
proposed (Lyons and Page, 1935; McShan and T urner, 1936> '37)' th a t  
minimum p r o l i f e r a t io n  in s te a d  o f w eight of th e  crop -g land  was a more 
s a t i s f a c to r y  c r i t e r i o n .  The cro p -g lan d  growth i s  c h a ra c te r iz e d  by 
th e  p resen ce  o f  tra n sv e rse  s tra n d s  o r lo b u le s  o f e p i th e l i a l  t i s s u e  
and c o n s id e ra b le  opaqueness o f th e  crop -g land  when th e  c ro p -sac  was
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extended and viewed a g a in s t t ra n sm itte d  l i g h t .  Taking advantage of
1
t h i s  f a c t  McShan and Turner (1936) proposed th e  "minimum s tim u la tio n "  
method fo r  b io assay in g  p r o la c t in .  The excised  d is ten d ed  crop-sac  was 
examined by tra n s m itte d  l i g h t .  P o s it iv e  s tim u la tio n  was in d ic a te d  
by th e  p resen ce  o f ty p ic a l  p a r a l l e l  s tra n d s  of th ick en ed  mucosa. In -  
je c t io n s  were made f o r  fo u r days in  th e  muscle o f th e  p e c to ra l  reg ion  
ju s t  beneath  th e  s k in . B irds were s a c r i f ic e d  96 hours a f t e r  th e  f i r s t  
in je c t io n .  A u n i t  was d efin ed  as " th e  t o t a l  amount o f hormone in je c te d
9d u rin g  a p erio d  of fo u r  days which w i l l  cause a  minimum b u t d e f in i t e  
p r o l i f e r a t io n  of th e  c rop -g lands of 50 -  11% of tw enty  common p igeons 
w eighing 300 -  40 gram s." The au th o rs  claim ed th a t  t h i s  was more 
a c c u ra te  than  th e  w eight method.
Bates and R iddle (1936) noted th a t  a subcutaneous in je c t io n  
would fu r th e r  in c re a se  th e  s e n s i t i v i t y  thus low ering  th e  minimum stim u­
l a t in g  dose when compared w ith  an in tram u scu la r in j e c t io n .  Li and 
Evans (1948) employed t h i s  method ro u tin e ly  to  e s tim a te  la c to g e n ic  
potency and found t h a t  s a t i s f a c to r y  r e s u l t s  were p re se n t in  two ou t 
o f th re e  b ird s .  The q u a n tity  o f hormone was considered  one u n i t .
Lyons (1937) co rro b o ra ted  th e  cla im  th a t  i t  i s  unnecessary  to  
depend upon crop-gland  w eight in c re a se . He employed two ty p es  o f t e s t s ,  
th e  "m acro test"  and th e  " m i c r o t e s t . T h e  "m acro test" was perform ed 
by in je c t in g  th e  hormone subcutaneously  in  th e  t a i l  re g io n  and th e  
response  so ob tained  was found to  be tw ice t h a t  r e s u l t in g  from i n t r a ­
m uscular in je c t io n .  "The macro u n it"  was then  d efin ed  as th e  s m a lle s t 
amount of hormone w hich, when in je c te d  subcutaneously  fo r  fo u r days in  
s i l v e r  king squabs one month from h a tch in g , caused a  p o s i t iv e  resp o n se  
( i . e . ,  minimal p r o l i f e r a t io n )  in  th e  m a jo rity  o f f iv e  b ird s  by th e  end 
o f th e  f i f t h  day. The dosage p lo t te d  a g a in s t  th e  cro p -g lan d  w eight 
r e s u l te d  in  a f a i r l y  s t r a ig h t  l i n e  even though only  f iv e  b ird s  were 
u sed . An approximate u n i t  f o r  o th e r  p re p a ra tio n s  could  th e n  be d e te r ­
mined from such a cu rv e . The u n i t  was found to  be co n ta in ed  in  0 .1 2  mg.
•^ ■The term  m acro test i s  employed f o r  assays in  which th e  
in je c t io n  i s  made a t  a  s i t e  o th e r  th an  d i r e c t ly  over th e  c ro p -g lan d .
The term  m ic ro te s t i s  employed fo r  in je c t io n  d i r e c t ly  over th e  g la n d . 
Less hormone i s  re q u ire d  in  th e  m icro method.
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o f th e  p re p a ra tio n  upon which th e  graph was based . At h a lf  o f th a t  
dose (0 ,0 6  rag.) none of th e  th re e  b ird s  r e a c te d  p o s i t iv e ly .
The "m ic ro te s t11 (Lyons, 1937) was performed by in je c t in g  th e  
hormone in tra d e rm a lly  over th e  crop sa c , c a re  being taken  ( l )  to  form 
in trad e rm al b leb s  o r b l i s t e r s  in  o rd e r  to  be assu red  th a t  f lu id  was 
n o t p assin g  in to  th e  crop lumen, and (2 ) to  w ithdraw th e  n eed le  
c a r e fu l ly  to  prevent th e  r e f lu x  o f f l u i d .  One d a i ly  in je c t io n  of 
0 .1  c c . was made fo r  four days w ith  a 27 gauge hypodermic n ee d le . 
D if fe re n t dose le v e ls  were used on o p p o site  s id e s  o f th e  c ro p . The 
b ird s  were k i l le d  tw en ty -fo u r hours a f t e r  th e  l a s t  in je c t io n  and th e  
sacs were in sp ec ted  by view ing th e  s tr e tc h e d  membrane a g a in s t l i g h t .
A p o s it iv e  re a c tio n  was in d ic a te d  by th e  p resence  of ty p ic a l  p a r a l l e l  
s tran d s  o f th ickened mucosa. The degree o f p r o l i f e r a t io n  of th e  c ro p - 
sac was ra te d  1 , 2 , 3> and 4» Such a r a t in g  was s ta te d  to  be re p ro ­
d u c ib le . In  t h i s  method one cro p -sac  was in je c te d  w ith  a known q u a n tity  
o f th e  s tandard  so lu tio n  and th e  o th e r  o f th e  same b ird  was in je c te d  
w ith  th e  unknown. A com parative method such as th l.s  perm its  a rough 
q u a n ti ta t iv e  es tim a tio n  of p r o la c t in  from th e  p i t u i t a r i e s  o f sm all 
la b o ra to ry  anim als as w e ll as from body f l u i d s .  The method i s  h ig h ly  
s e n s i t iv e .  Lyons (1937) claim ed th a t  th e  m icro technique enabled him 
to  d e te c t  1/10,000 of a m icro u n i t .  Lyons (1937) and M eites and Turner 
(1940 ) used t h i s  method fo r  th e  assay  o f m inute amounts of p r o la c t in  in  
human u r in e .  M eites and Turner (1942) have a ls o  employed t h i s  f o r  th e  
d e te c tio n  o f p ro la c t in  in  th e  blood of r a b b i t s .
Reece and Turner (1937) used th e  lo c a l  micro method fo r  assay ­
in g  p i tu i t a r y  p ro la c t in  co n ten t of sm all la b o ra to ry  an im als. I t  has
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been suggested  by th e s e  workers t h a t  use of m ature pigeons o f fe r s  
two advan tages: ( l )  th e  c ro p -g lan d  of m ature pigeons i s  more s e n s i­
t i v e  than  th a t  o f  th e  squab, and ( 2 ) th e re  a re  more fo ld s  on th e  crop - 
gland o f m ature p ig eo n s, th u s  making i t  e a s ie r  to  lo c a l iz e  th e  in je c t io n .  
The p i t u i t a r i e s  were m acerated w ith  agate  and m ortar and suspended in  
d i s t i l l e d  w a te r . I n je c t io n s  were made in  0 .1  m l. volumes w ith  a 27 
gauge n eed le  over th e  same a re a  o f th e  crop -sac  fo r  fo u r days. The 
pigeons were k i l l e d  on th e  f i f t h  day and a v is u a l  r a t in g  ( s t r e tc h in g  
a g a in s t l i g h t )  of th e  degree o f p r o l i f e r a t io n  was made. I t  was found 
th a t  response  was d i r e c t ly  r e la te d  to  dosage, up to  a r a t in g  of fo u r  
(an a re a  o f p r o l i f e r a t io n  of 4 cm. in  d iam e te r) . I t  was p o in ted  ou t 
however t h a t  cro p -g lan d  responses g r e a te r  than  two were d i f f i c u l t  to  
r a t e  and th a t  th e  most a cc u ra te  q u a n t i ta t iv e  r e s u l t s  could be ob ta in ed  
by in je c t in g  enough hormone to  induce a r a t in g  of 2 o r l e s s .  The "b ird  
u n i t"  was d e fin ed  as " th a t  amount- o f  th e  hormone which w i l l  cause th e  
p r o l i f e r a t io n  of an a re a  of th e  crop -g land  about th e  s iz e  o f a n ic k e l 
when in je c te d  in tra d e rm a lly  over th e  crop -g land  o f a  m ature pigeon fo r  
fo u r days, th e  b ird  being  k i l l e d  on th e  f i f t h  day ."  The p r o l i f e r a t io n  
o f an a re a  2 cm. in  d iam eter was con sid e red  to  b e -eq u iv a len t to  two 
u n i t s .  The p r o la c t in  co n ten t of th e  p i t u i t a r i e s  was expressed e i th e r  
as b ird  u n i t s  p er mg. o f acetone d r ie d  powder, o r b ird  u n i ts  per p i t u i ­
t a r y  g land  ( a n te r io r  lo b e ) .  The au th o rs  m ain tained  th a t  t h i s  assay  
method based upon th e  in trad e rm a l mode o f in je c t io n  was th e  only known 
method whereby i t  was p o s s ib le  to  determ ine th e  hormone co n ten t o f two 
groups o f powder in  th e  same aBsay anim al. M eites and Turner (1950) 
s ta te d  t h a t  t h i s  assay  method has proved very  u s e fu l  fo r  th e  assay  of
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p i t u i t a r i e s  o f sm all an im als, bu t i s  s u b je c tiv e  to  some e x te n t which 
indeed  i s  th e  case .
Bergman, M eites and Turner (1940) compared th re e  a ssay  methods 
u t i l i z i n g  p r o l i f e r a t io n  o f th e  crop -g land  of th e  common p igeon . The 
methods were those  of McShan and Turner (1936), Reece and Turner (1937) 
and Lyons (1937). The McShan-Turner U nit was used as  s tan d a rd . I t  was 
shown th a t  th e  Reece-Turner method re q u ire d  4 .5 $  ( l /2 2 )  as much hormone 
and th e  minimum m icroun it only 0 . 56$ (1 /178) as much hormone to  p ro ­
duce a u n i t  response . Assay of s tan d a rd  p ro la c t in  in d ic a te d  th a t  th e  
Lyons m acro u n its , th e  McShan-Turner U nits and th e  R idd le-B ates  U nits 
were o f th e  o rd er of 0 .7 5  to  1 to  1 .5  r e s p e c t iv e ly .
A second com parative study  o f th e  th re e  pigeon m ethods, t h i s  
one u s in g  In te rn a t io n a l  Standard ( l i S . ) p r o la c t in  (1 I .U . = 0 .1  m g.), 
was made in  th e  same la b o ra to ry  by M eites , Bergman and Turner (1941).
The th re e  assay  methods were th e  same as  used in  t h e i r  e a r l i e r  s tu d ie s  
(Bergman, M eites and T urner, 1940). However, th e  ro u te s  o f in je c t io n  
.w ere: shallow  in t r a p e c to r a l ,  subcutaneous over th e  p e c to ra l  m uscle,
and in trad e rm a l over th e  crop=gland (m ic ro te s t) .  These w orkers a r b i ­
t r a r i l y  d e fin ed  th e i r  u n i t  as "The t o t a l  amount o f hormone in je c te d  
over a p e rio d  of four days which would cause a minimum bu t d e f in i t e  
p r o l i f e r a t io n  of the  crop-g lands o f 50 -  11$ o f 20 common pigeons 
w eighing 300 -  40 gm," The crop g lands in  a l l  cases  were examined in ­
dependently  by two workers u s in g  tra n sm itte d  l i g h t . I t  was found th a t  
0 .1  mg. o f I .S .  p ro la c t in  was equal to  one I .U . when th e  hormone was 
ad m in iste red  subcutaneously ; th a t  th e  shallow  in t r a p e c to ra l  method 
re q u ire d  1 .25 I .U . fo r  a u n i t  response and th a t  th e  in tra d e rm a l m icro­
u n i t  re q u ire d  only  1/160 o f I .U . f o r  a u n i t  re sp o n se . A comparison
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of p r o la c t in  assay  u n i t s  y ie ld e d  th e  fo llo w in g  r e s u l t s :  I n te rn a t io n a l
U nit = 1 subcutaneous u n i t - 5* 0 .80  shallow  in t r a p e c to r a l  u n i ts  = 160 
in trad e rm a l (m ic ro te s t)  u n i t s  » 22 .2  Reece-Turner U nits (u sing  s p e c if ic  
s t r a in s  of doves and p ig eo n s) ■ 0 .60  Lyons subcutaneous u n i ts  (using  
S ilv e r  King sq u ab s).
I t  was suggested  th a t  th e  two sy stem atic  methods ( i . e . ,  
in trad e rm a l and subcutaneous) could be u s e fu l  when la rg e  q u a n t i t ie s  
of th e  hormone were a v a i la b le  and th a t  th e  in trad e rm a l m icro u n it 
( i . e . ,  over c ro p -sa c )  r e q u ir in g  0.000624  m g., was th e  on ly  p r a c t ic a l  
method a v a ila b le  to  a ssay  th e  p ro la c t in  c o n te n t of b lood, u r in e ,  body 
t i s s u e  and p i t u i t a r i e s  o f sm all la b o ra to ry  an im als.
F o lle y , Dyer and Coward (1940) analyzed  s t a t i s t i c a l l y  th e  
r e s u l t s  o f assays by th e  p igeon  crop-g land  w eight method and concluded 
th a t  tjhere i s  a p o s i t iv e  c o r r e la t io n  between crop -g land  w eights and 
body w eights fo r  a g iven dose of hormone. A sigm oid curve i s  ob ta in ed  
when e i th e r  ab so lu te  c ro p -g lan d  w eight o r c ro p -g lan d  w eight expressed  
as p ercen tag e  of body w eight a re  p lo t te d  a g a in s t  dose of hormone.
The r e la t io n s h ip  between e i th e r  o f th e  above q u a n t i t ie s  and log -dose  
i s  approxim ately  l in e a r  f o r  t o t a l  doses from 3 I .U . to  18 I .U .
In  th e  procedure o f assay  used by F o lle y , Dyer and Coward, 
(1940 ) each b ird  re ce iv e d  s ix  d a i ly  in je c t io n s  subcutaneously  in  th e  
•a x illa ry  re g io n , th e  d a i ly  dose being  d is so lv e d  in  1 m l. o f w a te r. The 
b ird s  were k i l l e d  24 hours a f t e r  th e  l a s t  in je c t io n ,  th e  c ro p -g lan d s  
were ex c ised , scraped  f r e e  o f adheren t t i s s u e ,  f ix e d  in  B ou in 's  f lu id  
f o r  24 h o u rs, t r a n s f e r r e d  to  70# a lc o h o l and weighed a f t e r  2-3  h o u rs . 
The accuracy  of th e  method was claim ed to  be o f th e  same o rd er as th a t
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o f th e  b io lo g ic a l  methods of assay  d escrib ed  in  th e  B r i t i s h  Pharma- 
c o p e ia . L ig h t was shown to  have no in flu en ce  on resp o n se , b u t tem pera­
tu r e  above 15° C. low ered th e  resp o n se . I t  was recommended th a t  15-20 
p igeons be used fo r  each group. Temperature should be kep t c lo se  to  
15 ° C. Body w eight o f th e  pigeon should  be 260 -  360 gm. Hormone 
in je c t io n s  should  be subcutaneous. Sim ultaneous comparison between th e  
p re p a ra t io n  under t e s t  and th e  s tan d ard  p re p a ra tio n  should  be made and 
th e  r e s u l t s  in te rp re te d  by re fe re n c e  to  a curve r e l a t in g  dose to  re ­
sponse and p re v io u s ly  c o n s tru c te d  in  th e  la b o ra to ry  making th e  assay .
The c a lc u la t io n s  should  be made on th e  b a s is  o f cro p -g lan d  w eigh t.
Bergman, M eites and Turner (1942) adopted a procedure of 
b io a ssay  s im ila r  to  th a t  of McShan and Turner (1936) ex cep tin g  th a t  
in je c t io n s  were made in tra d e rm a lly  over th e  crop -sac  in s te a d  o f i n t r a ­
m u sc u la rly . The u n i t  was d efin ed  as " th a t amount of th e  hormone which, 
when in je c te d  in tra d e rm a lly  over th e  same area  o f th e  c ro p -sac  of tw enty  
common p igeons (w eight 300 -  40  gm .), w i l l  e l i c i t  a minimum response 
in  50 -  11$ o f th e  p ig eo n s."  The crop-g land  in  a l l  cases was examined 
by tra n s m it te d  l i g h t .  This method has been claim ed to  be h ig h ly  q u a n ti­
t a t i v e  (M eites and T urner, 1950).
H all (1944a) examined th e  pigeon crop -g land  w eight method 
in  d e t a i l .  The procedure o f a ssay  adopted was th e  -same as th a t  of 
R id d le , e t  a l . . (1933). I t  was noted th a t  th e  s lope  o f  th e  re g re s s io n  
l i n e  ( r e l a t in g  dose w ith response) was v a lid  only  when s tim u la tio n  
produced cro p -g lan d s w eighing more than  2200 to  2500 mg. Muscle 
e x t r a c ts  added to  p u r if ie d  p r o la c t in  so lu tio n  in  c e r ta in  p ro p o rtio n s  
augmented th e  c ro p -sac  response  and in  o th e r p ro p o rtio n s  depressed  i t .
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P ro la c tin  ad m in istered  subcutaneously  produced about 50$ more response 
th an  th e  in tram u scu la r in je c t io n s .  No sex d if fe re n c e s  were found when 
p r o la c t in  was in je c te d  in tram u scu la rly , bu t male pigeons responded 
s l i g h t l y  more than  th e  fem ales when i t  was ad m in iste red  subcu taneously .
P ro la c tin  assay  by comparison o f  th e  two c ro p -g lan d s  of th e  
same pigeon a f t e r  lo c a l  in je c t io n  was c r i t i c a l l y  examined by H all (1944b). 
W hite Craneau o r White Kings were used as t e s t  an im als . I n je c t io n s  
were made in tra d e rm a lly  f o r  four days in  a volume of 0 .1  ml. each day 
w ith  a 0 .25 c c . tu b e rc u lin  sy rin g e  and 0 .5  inch  n eed le . The b ird s  were 
k i l l e d  on th e  f i f t h  day. P rep ara to ry  to  making in je c t io n s  th e  f e a th e rs  
were removed in  th e  crop-sac  re g io n . The in je c t io n s  were so made th a t  
a b leb  o r b l i s t e r  always re s u l te d  and th e  s i t e  o f  b leb  was marked w ith 
a n o n -to x ic  dye f o r  re fe ren ce  on succeeding day s . The g lands were 
r a te d  by " a r b i t r a r i l y  determ ined d es ig n a tio n s"  f o r  e s tim a tio n  o f "gross 
degree o f s tim u la tio n "  as rep o rted  e a r l i e r  by Bates and R iddle (1940) 
who employed f iv e  such a r b i t r a r y  g rad a tio n s  f o r  th e  deg ree  o f resp o n se . 
However, H all (1944b) found th a t  i t  was p o s s ib le  to  ex tend  response 
range th u s  ex tending  th e  response g rad a tio n s  to  18. The response i n t e r ­
v a l was th en  term ed "m icro -va lue ."  The m icro -value  made i t  p o s s ib le  
to  d is t in g u is h  th e  degree o f p r o l i f e r a t io n  ( le s s  than one m icro -value) 
w hile  comparing two glands from th e  same b ird ,  fo llo w in g  sm all d i f f e r ­
ences in  p ro la c t in  dosage. A 20$ change in  dosage was d e te c te d  in  th e  
e ig h t c ro p -sa c s  o f fo u r b ird s ,  b u t a 100$ change of dosage was no t u n i­
form ly d e te c ta b le .  The su g g estio n  was a lso  made (H a ll, 1944b) th a t  
in je c t io n s  should be placed  a t  th e  l a t e r a l  b o rder o f th e  extended b re a s t  
f e a th e r  t r a c t  (h is  p o s it io n  3 )> which was thought to  be th e  d ia m e tric
16
c e n te r  o f the  c ro p -g lan d . I n je c t io n s  a t  t h i s  s i t e  s tim u la te  uniform  
and w e ll-d e fin ed  a reas  on th e  crop e p ith e liu m .
Tanabe, Syoda and Saeki (1954) noted  th a t  th e  a r b i t r a r y  
r a t in g s  o f the degree o f s tim u la tio n  used by B ates and R iddle (1940) 
and H all (1944b) a re  n o t s a t i s f a c to r y  in  th e  a ssay  o f p r o la c t in .  They 
(Tanabe, e t  a l . .  1954) d ev ise d  a more o b je c tiv e  method f o r  e s tim a tio n  
and hoped th a t  i t  would be a p p lic a b le  on com m ercially a v a ila b le  m ater­
i a l .  Assay procedure was e s s e n t i a l ly  th e  same as  th a t  o f H all (1944b). 
P ro la c t in  used was th e  Squibb powder co n ta in in g  17.5 I .U . /mg. Pigeons 
o f e i th e r  sex weighing 300-400 gm. were used . P ro la c tin  s o lu tio n s  to  
be compared were in je c te d  in  0 .1  m l. volumes d a i ly  f o r  fo u r days i n t r a ­
derm ally  over th e  sym m etrically  o p p o s ite  s i t e s  o f th e  c ro p -sac  o f th e  
same pigeon volumes. The b ird s  were k i l l e d  on th e  f i f t h  day. The 
whole crop-sac  was removed, cu t in to  ha lves and each h a lf  was s tre tc h e d  
f u l l y  on a g lass  p la te .  The a re a  o f each of th e  two v i s ib ly  p r o l i f ­
e ra te d  reg ions was m easured. A l i n e a r  re g re s s io n  equation  (Y ■* 0.498X 
-  0 ,004) was o b ta in ed  between lo g  r a t io  o f dosages used (X) and log
r a t i o  o f th e  two a reas  o f s tim u la tio n  (Y ). The fo llo w in g  equation
was th en  in tro d u ced , r e l a t in g  th e  r a t i o  o f  two dosages used (x ) and 
th e  r a t io s  between two a re a s  o f s tim u la tio n  (y ) :  y  = 0 .9 9 1  x' 0 . 498 .
This c lo s e ly  approxim ated y  “^/x*  I t  was a lso  shown th a t  l )  th e  
eq u atio n  was no t a v a i la b le  in  ranges low er than  o n e -h a lf  o f a  Reece-
Turner U nit; 2) th e  method was a p p lic a b le  in  pigeons which have
v ario u s  s e n s i t i v i t i e s  f o r  p r o la c t in  s tim u la tio n  by adopting  th e  r a t io  
between two responses a re a s  in  th e  same pigeon as  an in d ic a to r  to  ex­
p re ss  th e  response; 3) a r e l i a b l e  e s tim a te  o f th e  potency  o f th e
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unknown p re p a ra tio n  could  be c a lc u la te d  u sin g  th e  eq u atio n  by in je c t in g  
s tan d a rd  p re p a ra tio n  over one cro p -g lan d  and th e  unknown over th e  o th e r  
c ro p -g lan d  o f th e  same p igeon . The e r ro r  was found to  be l e s s  th an  
30*.
Grosvenor and Turner (1958) examined more tho rough ly  th e  
m icro method o f  p r o la c t in  assay  w ith  a view to  in c re a s in g  th e  u n ifo rm ity  
and o b je c t iv i ty  of th e  method. The two s o lu tio n s  to  be te s te d  were in ­
je c te d  in tra d e rm a lly  in  a 0 .1  m l. volume d a ily  f o r  fo u r  days over th e  
sym m etrica lly  o p p o s ite  s id e s  o f th e  c ro p -sacs  o f th e  f i f t e e n  pigeons 
used  f o r  each a ssay . The in je c t io n  a rea  was marked w ith  a n o n -to x ic  
dye to  in s u re  in je c t io n  in  th e  same a re a  each day. Pigeons were k i l l e d  
24 hours a f t e r  th e  l a s t  in je c t io n  and th e  e n t i r e  crop was removed and 
c u t in  h a lv e s . Each h a l f  was then  s tre tc h e d  f u l ly  a g a in s t a l i g h t  
source and th e  d iam eter o f th e  p r o l i f e r a te d  a rea  was m easured.
The degree o f p r o l i f e r a t io n  of th e  crop-g land  fo llow ing  
in je c t io n s  o f v a rio u s  le v e ls  o f p r o la c t in  resulted in  th e  e s ta b l i s h ­
ment o f a  re g re s s io n  l i n e  w ith  a  re g re s s io n  equation  o f Y ** 1 .138 +
0.855 ( lo g io  3X) and a s tan d a rd  d e v ia tio n  of 0 .0956, between lo g  dose 
p e r  pigeon (x) and d iam eter (cm .) o f p r o l i f e r a t io n  ob ta in ed  (Y) over 
a  3 1 -fo ld  dose range (0.00072 -  0.0224 mg. p r o la c t in /b i r d ) .  An index  
o f  p re c is io n  ( A) o f 0 .11  was o b ta in e d . Responses t h a t  r e s u l te d  from 
doses exceeding 0 .0224  m g ./b ird  o r low er th an  0.00072 m g ./b ird  were d i f ­
f i c u l t  t o  m easure. S tandard  d e v ia tio n  o f Y (mean d iam e tric  response a t  
dose X) was determ ined  by th e  form ula:
SY /  EY? -  . H  -  
v  n -2
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R esu lts  ob tained  from assay  o f p re p a ra tio n s  o f unknown 
potency  may be expressed  in  term s o f mg. s ta n d a rd , o r as  I .  U. sim ply 
by m u ltip ly in g  th e  value of X (mg.) ob tained  from th e  re g re s s io n  
eq u a tio n  by th e  number o f I .  U./mg. of s tan d ard  p r o la c t in  used . I t
has been claim ed by Grosvenar and Turner th a t  t h e i r  method i s  con­
v e n ie n t and a c c u ra te  fo r  exp ression  of p ro la c t in  a c t i v i t y .
The method o f Grosvenor and Turner c i te d  above has been
adopted in  th e  p re se n t study fo r  th e  b ioassay  o f p ro la c t in  from th e
p i t u i t a r i e s  o f ham sters under v ario tis  p h y s io lo g ic a l c o n d itio n s . I t  i s
p o s s ib ly  th e  on ly  u s e fu l ,  accu ra te  and convenient method a v a ila b le  a t  
p re s e n t .  Some o f th e  v ir tu e s  o f th e  method a re :
1) By keeping th e  ro u te  and volume of in je c t io n s  c o n s ta n t, th e  age 
and w eight w ith in  uniform  l im i t s ,  and u sin g  th e  re g re s s io n  eq u a tio n  
o b ta in ed  from in je c t 'o n  of th e  s tan d a rd , th e  e f f e c ts  of v a r ia b le s  
such as ra c e  o f th e  p igeon, season and l i g h t  are  reduced to  a m in i­
mum.
2) The index  o f p re c is io n  ob ta ined  ( \ =  0 .11 ) in d ic a te s  a high degree  
o f accuracy  and r e l i a b i l i t y .
3 ) The measurement o f th e  d iam eter o f th e  p r o l i f e r a te d  a re a , which in  
most cases  i s  c i r c u la r ,  i s  not only easy , b u t i s  o b je c t iv e .
4 ) The known stan d ard  s o lu tio n  can be in je c te d  on one s id e  and th e  un­
known p re p a ra tio n  can be in je c te d  on th e  o th e r  s id e  o f th e  cro p -sac  
in  th e  same p igeon . The p ro la c t in  a c t i v i t y  o f th e  unknown ex p ressed  
in  term s o f  mg. o r I.U ./m g. o f th e  s tan d ard  can be determ ined d i ­
r e c t l y  by use  o f a re g re s s io n  equation  o b ta ined  from th e  re g re s s io n s  
o f (Y) on (x) f o r  th e  s tan d a rd .
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5) The sm all q u a n t i t ie s  of p r o la c t in  co n ta in ed  in  th e  p i t u i t a r i e s  
and body f lu id s  o f sm all la b o ra to ry  anim als can be a c c u ra te ly  
m easured.
MATERIALS AND METHODS
A ssay A nim als: P igeons e ig h t  to  tw e lv e  weeks o f age and
o f mixed r a c e s  ( S i lv e r  K ings, W hite C raneaus, W hite K ings, M ondaius, 
and o th e r s )  and w eigh ing  330 -  30 gm. were u sed  as a ssa y  a n im a ls . 
P igeons were p u rch ased  from L o u is ia n a  b re e d e rs  in  g roups o f  s ix  to  
tw e n ty - f iv e .  They w ere housed one to  a  cage and w ere fe d  P u r in a  
p igeon  g ra in  and w a te r  ad l ib i t u m . Most o f  th e  b i r d s  were k e p t in  
th e  la b o r a to r y  n o t lo n g e r  th a n  two weeks in c lu d in g  th e  days o f  b io ­
a s s a y . E f f o r t  was made to  sy n ch ro n ize  th e  tim e  o f  b io a s s a y  w ith  th e  
a r r i v a l  o f b i r d s .
H am sters: P i t u i t a r i e s  from s ix ty - th r e e  ham sters were used
in  th e  p re se n t s tu d ie s .  A ll o f  th e  ham sters were o b ta in ed  from th e  
colony o f golden h am ste rs . (M esocricetus au ra tu s  W aterhouse) m aintained 
by th e  Department of Z o o lo g y ,•L ou isiana S ta te  U n iv e rs ity , in  an a i r  
co n d itio n ed  anim al house. The anim als were fed  P u rin a  la b  chow and 
w ater ad l ib i tu m . The ham sters were ( l )  fem ale in  e s t r u s ;  (2) 5> 10, 
and 15 day p regnan t fem ales; (3 ) 2 , 4> 6 , and 10 day l a c ta t in g  fem ales; 
and (4 ) 2, 4 , and 6 day pseudopregnant fem ales. C yclic  ham sters were 
id e n t i f i e d  by th e  v a g in a l smears (Kent and Sm ith, 1945)* Pseudopreg­
nancy was induced in  e s tro u s  fem ales by s t e r i l e  m ating . The day f o l ­
lowing th e  evening o r n ig h t o f  s t e r i l e  o r f e r t i l e  m ating was counted
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as day  one o f  pseudopregnancy o r pregnancy. (An anim al mated on th e  
n ig h t o f  th e  1 s t  day of th e  month would be f iv e  days pregnant on th e  
6 th . )  An anim al g iv in g  b i r t h  a t  a g iven hour on th e  1 s t  day of a  month 
was c o n s id e red  a 2-day l a c t a t i n g  fem ale a t  th e  same hour on th e  3 rd  day.
Removal o f  P i t u i t a r i e s : At a p p ro p ria te  tim e the  anim als were
n a rc o tiz e d  w ith  e th e r  and th en  d e c a p ita te d . The s k u ll  was cleaned o f 
sk in  and m uscles . The c a lv a r ia  was removed w ith  th e  help  o f heavy 
s c is s o r s  and the  b ra in  was scooped o u t.  The diaphragma S e lla  was c u t 
and th e  p i t u i t a r y  was e x tra c te d  from th e  S e l la  tu r c ic a .  The p o s te r io r  
lobe o f  th e  p i t u i t a r y  was sep ara ted  from th e  a n te r io r  lobe i f  i t  had 
not a lre a d y  been removed w ith  th e  b ra in .  The a n te r io r  p i t u i t a r i e s  were 
weighed to  th e  n e a re s t m illig ram  and were e i th e r  p reserved  in  th e  
f re e z in g  compartment of a  r e f r ig e r a to r  f o r  l a t e r  a ssay  or th e  assay  
was commenced a t  once. E q u iv a len t r e s u l t s  were o b ta ined  w ith  fro zen  
and f r e s h  p i t u i t a r i e s .
P i tu i t a r y  S uspensions; A suspension  was made by g rin d in g  
th e  p i t u i t a r i e s  w ith  an a g a te  and a m ortar in  a  sm all but f ix e d  q u a n tity  
o f pyrogen f r e e  d i s t i l l e d  w ater ( th e  amount o f w ater used depending 
upon th e  number o f p i t u i t a r i e s  and th e  e x te n t o f d i lu t io n  d ic ta te d  by 
th e  p h y s io lo g ic a l  s ta te  o f  th e  an im al). The suspension  was t r a n s f e r r e d  
w ith  a  hypodermic sy rin g e  in to  a Serum b o t t l e  and s to re d  in  th e  r e ­
f r i g e r a to r  f o r  in je c t io n  d u rin g  th e  b io assay  p e r io d .
P re p a ra tio n  of V arious D ilu tio n s  o f P r o la c t in ; The p ro la c t in  
U3ed was marked NIH -  p -  S -  3 w ith  a  p rim ary  potency  of 15 I.U ./m g. 
Each b o t t l e  co n ta in ed  25 mg. o f w ater so lu b le  w hite p ro la c t in  powder.
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A s to ck  s o lu tio n  ( s ta b le  f o r  over one month i f  r e f r ig e ra te d )  o f 5 m g ./ 
m l. was p repared  by d is s o lv in g  25 mg. o f th e  powder in  5 ml* of pyro­
g e n -fre e  w a te r . From t h i s  s tock  s o lu tio n  o th e r  d i lu t io n s  were p repared  
as fo llo w s: 0.0292 m g/0.1 m l., 0.0146 m g ./O .l m l., 0.0073 m g ./O .l m l .,
0.00365 m g ./O .l m l. and 0.001825 m g ./O .l m l. A ll th e  c o n c e n tra tio n s  
were p repared  by th e  procedure o u tlin e d  below f o r  th e  p re p a ra tio n  o f 
0.0292 m g ./O .l m l.
Stock s o lu t io n :  5 mg./ml.
D ilu t io n  r e q u i r e d :  0 .0 2 9 2 /0 .1  m l.
1 m l. s to ck  s o lu tio n  d ilu te d  to  17.1 m l.
The r e s u l t in g  so lu tio n  came t o  0 .292 m g./m l. = 0.0292 m g./
0 .1  m l.
At th e  tim e o f in je c t io n  t h i s  so lu tio n  (0.0292. m g ./O .l m l.)  was d i lu te d  
in  th e  r a t i o  o f 1 : 3 and 0 .1  mg. o f t h i s  d i lu t io n  was given each b i r d  
each day, so t h a t  each b ird  by the end o f th e  fo u rth  day had re ce iv e d
0.0073 mg. x  4 “  0.0292 mg.
Assay P rocedure: Assay procedure was e s s e n t ia l ly  th e  same as
th a t  o f Grosvenor and Turner (1958). Seven to  tw elve pigeons were used  
f o r  each of th e  fo u rte e n  assays (11 in  Table IV, 3 in  Table V I). 
F ea th e rs  were plucked from th e  sk in  o v e rly in g  th e  crop-sac  s ix  to  
e ig h t hours b efo re  s ta r t i n g  th e  in je c t io n s .  I t  has been shown (H a ll, 
1944b) th a t  p luck ing  th e  fe a th e rs  in  th a t  reg io n  produced some r e l a ­
t i v e ly  n e g lig ib le  p r o l i f e r a t iv e  response in  th e  c ro p -g lan d . A known 
co n c en tra tio n  of p r o la c t in  was in je c te d  in tra d e rm a lly  on one s id e  o f 
th e  crop in  volumes o f 0 .1  c c . per day fo r  fo u r  days. An id e n t i c a l  
volume (0 .1  c c . )  o f th e  unknown p re p a ra tio n  ob ta in ed  by th e  p rocedure
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o u tlin e d  above was s im ila r ly  in je c te d  on th e  o p p o s ite  s id e  of th e  crop  
in  th e  same b i rd .  The in je c t io n s  were made w ith  a 1 m l. hypodermic 
sy rin g e  and a 27 gauge need le  in s e r te d  a t  th e  g eo m etrica l c e n te r  o f 
each crop-g land  (Hall., 1944b), which s i t e  had been marked p re v io u s ly  
w ith  a n o n -tox ic  dye fo r  subsequent r e fe re n c e . The in je c t io n s  were 
such th a t  in trad e rm al b leb  was always form ed. The same procedure 
was adopted f o r  each assay , b u t in  each one b ird  was in je c te d  on bo th  
s id e s  w ith  pyrogen f r e e  w ater a lone to  se rv e  as c o n tr o l .
The b ird s  were k i l l e d  on th e  f i f t h  day tw en ty -fo u r hours a f t e r  
th e  l a s t  in je c t io n .  The sk in  was sep a ra ted  from th e  u n d erly in g  cro p -sac  
and th e  whole crop-sac  was removed and b is e c te d .  The l in in g  o f each 
h a lf  was r in s e d  w ith  running ta p  w ater and any ad h eren t f a t  was removed. 
Each h a lf  was s tre tc h e d  by one person  a g a in s t l i g h t  ( ta b le  lamp f i t t e d  
w ith  a 100-w att bulb was used as a source o f l i g h t )  w h ile  an a s s i s ta n t  
measured in  cen tim e te rs  w ith  a c a l ip e r  the  d iam eter of th e  p r o l i f e r a te d  
a re a .  When th e  s tre tc h e d  cro p -g lan d  i s  viewed a g a in s t  l i g h t  th e  p ro ­
l i f e r a t e d  ep ithe lium  appears as an e s s e n t i a l ly  c i r c u la r  opaque a re a  o f 
p a r a l l e l  e p i th e l ia l  s tra n d s  which i s  e a s i ly  m easurab le . The fo llo w in g  
suggestions a re  made to  a ssu re  u n ifo rm ity  o f r e s u l t s :
1 ) A c o n s ta n t volume o f 0 .1  m l. sho u ld  be u sed  f o r  each  in j e c t i o n .
2) B irds should be of uniform  age (2-3 months o ld )  and o f u n i­
form weight (330 -  30 f?ns.).
3) A ll b ird s  should be housed a t  th e  same lo c a t io n  to  in su re  
e q u iv a len t co n d itio n s  o f tem pera tu re  and l i g h t .
4) The s i t e s  of in je c t io n s  should no t be v a r ie d .
5) The in je c t io n s  should b e .so  made t h a t  an in tra d e rm a l b leb  i s  
always formed. P re fe ra b ly  they  a re  made in  th e  f o l l i c l e s  from which th e
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fe a th e rs  have been plucked s ix  hours e a r l i e r .  The n eed le  should  be 
withdrawn c a r e fu l ly  in  o rd e r  to  p rev en t r e f lu x  o f f l u i d .
6) The d iam eters  o f th e  p r o l i f e r a te d  c ro p -g lan d s should  be 
measured a t  two o r th re e  p la c e s  and th e  average should be taken  to  
re p re se n t th e  response l e v e l  in  one p igeon .
7) The d iam eters  should  be m easured ind ep en d en tly  by more than  
one person to  in c re a se  th e  o b je c t iv i ty  o f th e  r e s u l t s .
8) The d e s ire d  c o n c e n tra tio n s  of p r o la c t in  should be p repared  
f r e s h  from th e  s to ck  s o lu t io n  each tim e j u s t  b e fo re  u se .
9) D iam etric  re sp o n se s  o f  l e s s  th a n  2 cm. and more th a n
3.85  cm. a re  u n re l ia b le  to  r a t e  and could  be a source o f e r ro r  i f  in ­
cluded  in  th e  d a ta .
RESULTS AND DISCUSSION'
The V a lid ity  o f th e  Assay
The average d iam e tric  responses (Y) o f crop-g lands to  known 
q u a n t i t ie s  o f N .I .H . p r o la c t in  a re  shown in  Table I I  and have been 
p lo t te d  a g a in s t th e  dose_(log^Q 3 X) in  F igu re  1 . As a r e s u l t  o f 
re g re s s io n  o f (Y) on (X) a f a i r l y  s t r a ig h t  l in e  r e s u l te d  w ith  a r e ­
g re ss io n  c o e f f ic ie n t  (b) o f  1 .570 , in te r c e p t  (a )  o f 1.464 and th e  
re g re s s io n  eq u a tio n : Y = 1.464 + 1.570 ( l o g ^  3 X ). The use o f such 
a s t a t i s t i c a l  model i s  v a l id a te d  by th e  s tu d ie s  o f Grosvenor and 
Turner (1958)* These o b serv ers  were ab le  to  o b ta in  a re g re ss io n  
l in e  w ith  a s ta n d a rd  d e v ia tio n  o f 0 .096 between lo g -d o se  p e r pigeon 
and d iam eter of p r o l i f e r a t io n  over a 3 1 -fo ld  dose range (.00072 -  
. 0224 ) .  A h igh  index  o f  p re c is io n  ( A = 0 .1 1 ) was o b ta in ed . The 
d e t a i l s  of t h i s  method a re  d iscu ssed  elsew here i n  t h i s  d i s s e r ta t io n .  
The b io assay s  recorded  in  Table I I  and F igu re  I  confirm  th e  f in d in g s  
of Grosvenor and Turner (1958) w ith  re fe re n c e  to  th e  fo llow ing :
1) A lo g -d o se  response i s  o b ta in ed .
2) The response  i s  h ig h ly  q u a n t i ta t iv e  and re p ro d u c ib le .
3 ) The method i s  u s e fu l  f o r  d e te c t in g  th e  sm all amounts of 
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F ig u re  1 : Average crop -g land  response to  known q u a n t i t ie s  of
p r o la c t in .  T o ta l dose (X) in  m illig ram s p lo t te d  as 
lo g ^ 3 X . Number o f b ird s  employed to  e s ta b l i s h  each 
p o in t i s  in d ic a te d  on th e  p o in ts ,  c . f .  Table I I .
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TABLES I I
RESPONSE OP PIGEON CROP-GLAND TO FIVE DIFFERENT 
KNOWN CONCENTRATIONS OF PROLACTIN (P)
Tost
No.




T o ta l P /B ird  
In je c te d  Over 
One Crop-gland 
(mg.)
No. I .U ./B ird  Average
( l  mg.=15 I .U .)  D iam eter o f 
Response 
(cm .)
1 14 338.8 0.0292 0.448 3 .85
2 11 346.7 0.0146 0.224 . 3 .3 8
3 12 343.5 0.0073 0.112 2 .54
4 12 342.2 0.00365 0.056 2 .32
5 13 340.5 0.001825 0.028 2.00
F u rth e r support o f th e  co n ten tio n  t h a t  th e  method i s  h ig h ly
a ccu ra te  i s  seen in  th e  d a ta  p resen ted  in  Table I I I .  The equation
Y = 1.464 + 1.570 (l°g^Q 3 X) f o r  th e  re g re s s io n  l i n e  has been computed
u sin g  sample re g re s s io n  eq u a tio n s  Y = a  + bX and Y = y  + (X -  x ) ,
8 x z
(Snedacor, 1959)* The re g re s s io n  c o e f f ic ie n t  (b = 1 .570) has been c a l ­
c u la te d  from th e  form ula b = 5SK- . The sample s tan d a rd  d e v ia tio n  from
Sjf
re g re s s io n  ( s ^ tX “  0 .19 ) has been ob ta ined  u s in g  th e  form ula s^  x  =
J bz  x 2. A sample s tan d ard  d e v ia tio n  o f re g re s s io n  c o e f f ic ie n t  (s^ )  i s  
given by s^ =• s x  o——  and t e s t  ( t )  o f th e  s ig n if ic a n c e  o f (b ) by
t  = b / sb , dvT.“  n-2  (Snedecor, 1959), where d . f . r e f e r s  to  degree o f f r e e ­
dom. From th e  d a ta  o f Table I I I ,  has been found to  equal 0 .2  and 
( t )  to  equal 7 .9 , in d ic a t in g  a p ro b a b i l i ty  <M).01.
TABLE I I I












D e v ia tio n  
from  Mean
5
Square o f  
D e v ia tio n s
6 7 
P ro d u c ts  o f  E s tim a te d  
D e v ia tio n s  Y
8
.D ev ia tio n  
. from  
R eg ress io n
9
Square
X Y 29 X
2
X z 2 22
A
Y ( Y -  Y)
A  ^
( I  -Y)2 
;=dy.x
1 1.465 3.85 0.602 1.032 0.362 1 .065 0.621 3.764 i  0.086 0.0074
2 1.165 3 .3 8 0.302 0.562 0.091 0 .315 0.169 3.284 0 .0 9 6 0.00921
3 0.863 2.54 0.000 -0 .2 7 8 0 . 0 0 0 0.077 0 . 0 0 0 2.819 -0 .2 7 9 0.0780
4 0.562 2 .32 -0 .3 0 1  -0 .4 9 8 0.090 0.248 0.149 2.347 - 0 .0 2 7 0.00072
5 0.260 2.00 -0 .603  -0 .8 1 8 0.363 0.670 0.493 1.873 0 .1 2 7 0.016
SUM 4.315 14.09 0 0 0.906






( s $  )
0 0.11133
(z d y .x 2)
MEAN 0 .8 6 3 (x ) 2 .818(2)
Y = y  + s g _  (X -  x )  -  2 .818 + ( X -  0 .863)
Y = 1 .464 + 1.570 X
For ex p la n a tio n  o f s t a t i s t i c a l  symbols see  n ex t page.
s , + 0 .19
Sv. — 0 .2
= 7 . 9** Prob­
a b i l i t y  
( p .  01
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A f u r th e r  t o s t  o f th e  accuracy  o f r e s u l t s  was performed by 
c a lc u la t in g  th e  c o r re la t io n  c o e f f ic ie n t  ( r ) .  The r e la t io n s h ip  be­
tween c o r r e la t io n  c o e f f ic ie n t  ( r )  and re g re s s io n  c o e f f ic ie n t  (b) i s
s ta te d  to  b e : b *■ r  (Snedecor, 1959). ( r )  has been found to  besx
0.975 which in d ic a te s  a  high degree of p re c is io n . The re g re ss io n  
eq u a tio n  Y = 1 .464 + 1.570 ( l o g ^  3 X) has been used f o r  c a lc u la tin g  
p r o la c t in  l e v e l s  in  th e  p i t u i t a r i e s  of ham sters in  each of th e  physio­
lo g ic a l  s t a t e s  s tu d ie d . The r e s u l t s  of each b io assay  excep ting  th o se  
o f pseudopregnancy a re  shown in  Table IV. S u b s t i tu t in g  th e  average 
d ia m e tric  resp o n se  (Y) in  th e  re g re s s io n  equation  (F igure l ) ,  the  
v a lu e s  o f (X) fo r  th e  co rresponding  v a lu es of (Y) have been ob tained  
and ex p ressed  as I.U ./m g . p i t u i t a r y  t i s s u e ,  I.U ./lO O  gm. body weight 
and I .U . / p i t u i t a r y .  S ince m ic ro u n its  (M.U., a lso  known as b ird  u n i ts )  
in  a d d it io n  to  I .U . a re  a lso  in  common u se , eq u iv a len t M.U. values 
have been re c o rd e d . Appended to  t h i s  paper a re  reco rd s  of th e  d iam etric  
response  f o r  each pigeon used in  each of th e  fo u rte e n  a ssay s .
P ro la c tin  Levels During Pregnancy and L a c ta tio n
P ro la c t in  le v e ls  exp ressed  as I.U ./m g . p i t u i t a r y  t i s s u e  f o r  
v i r g in  fem ales in  e s t r u s ,  in  pregnancy (days 5, 10 and 1 5 ), and in
E x p lan a tio n  o f S t a t i s t i c a l  Symbols Used in  Table I I I  
Mean Square d e v ia tio n  from re g re s s io n :  s . 2  ** s ,  0 .
2 2  d y .x 2/n -2
Sample s tan d a rd  d e v ia tio n  form re g re s s io n : s “  / s  2
2*2 >/ 2»2L.
Regression coefficient: b « 3 £ -
2
Sample s ta n d a rd  d e v ia tio n  o f re g re s s io n  c o e f f ic ie n t :
A t e s t  o f  s ig n if ic a n c e  o f b : t  ■ b /s  , d . f .  “  n-2
b
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- la c ta t io n  (days 2 , 4 , 6 , and 10) a re  re p re se n ted  g ra p h ic a lly  in  
F ig u re  2 . These le v e ls  have been compared w ith  th o se  re p o r te d  from 
c e r ta in  o th e r  sp e c ie s . I t  w i l l  be seen from F igure 2 (based  on p ro ­
l a c t i n  co n ten t p e r m illig ram  o f p i t u i t a r y  t i s s u e )  th a t  th e re  i s  a 
tendency  fo r  p i t u i t a r y  p ro la c t in  co n ten t in  th e  r a b b i t  and r a t  to  
rem ain f a i r l y  co n s ta n t a t  i n i t i a l  low le v e ls  du ring  th e  f i r s t  two 
t r im e s te r s  o f pregnancy. In  mice by th e  te n th  day o f pregnancy 
i t  has in c re a se d  about 100 p e r  cen t above th e  "normal v i rg in  fem ale" 
l e v e l  (H urst and T urner, 1942) and in  th e  ham ster i t  has in c re a se d  
about 233 p er cen t above th e  e s tro u s  fem ale l e v e l .  In  th e  "normal 
v i r g in  fem ale" guinea p ig , th e re  i s  a f a i r l y  h igh p i t u i t a r y  p r o la c t in  
le v e l  compared to  o th e r  sp e c ie s . The le v e l  d ecreases  d u rin g  pregnancy 
so t h a t  by th e  end o f th e  second tr im e s te r  th e  p i t u i t a r y  p r o la c t in  
co n te n t i s  50 p e r cen t le s s  than  in  th e  i n i t i a l  "normal v i rg in  fem a le ."  
During pregnancy, th e  p i t u i t a r y  p ro la c t in  in  th e  mouse rem ains con­
s ta n t  a f t e r  th e  i n i t i a l  r i s e ,  b u t in  th e  ham ster th e re  i s  a s l i g h t  
f a l l  from day te n  to  day f i f t e e n  of pregnancy.
A sharp  p re p a r tu r i t io n ? o r  p o s t partum  r i s e  (F ig u re  2) i s  
in d ic a te d  in  a l l  sp ec ies  o th e r  th an  th e  ham ster and, to  a c e r ta in  
e x te n t ,  in  th e  mouse. There i s  an in c re a se  o f on ly  17 p e r  c e n t and 
50 p e r  cen t r e s p e c tiv e ly  in  th e  ham ster and th e  mouse. In th e  r a t ,  
r a b b i t  and guinea p ig , th e re  i s  an in c re a se  o f 175 per c e n t ,  200 p e r  
ce n t and 100 p er cen t r e s p e c t iv e ly .  The e le v a te d  p o s t partum  le v e l  i s  
n o t m ain ta ined  over a long in te r v a l  in  any o f  th e  sp e c ie s . In  th e  
ham ster th e  p i t u i t a r y  p r o la c t in  co n ten t i s  260 p e r  cen t above th e  
e s tro u s  fem ale on days two and fo u r ,  bu t i s  only  33 p e r cen t above th a t
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o f th e  e s tro u s  fem ale on day te n .  P ro la c t in  le v e ls  exp ressed  p er 100 
grains of body w eight a re  re p o rte d  in  F ig u re  2 .
M eites and tu rn e r  (1942, a , b , c , d , e , 1948) on th e  b a s is  of 
r a t  (Reece and T urner, 1937) r a b b i t  (H o lst and T urner, 1939) and guinea 
p ig  (H olst and T urner, 1939) d a ta  co n sid e red  th e  ra p id  p o s t partum r i s e  
in  p i tu i t a r y  p r o la c t in  o f g re a t  fu n c tio n a l  s ig n if ic a n c e  in  as much as 
th e  i n i t i a t i o n  o f m ilk s e c re t io n  i s  c o r re la te d  th e re w ith . With r e f e r ­
ence to  th e  ham ster and p o ss ib ly  th e  mouse th e  p o s t partum  r i s e  i s  le s s  
im pressive . M eites and Turner (o p . c i t . )  th e o r iz e d  th a t  th e  absence 
o f la c ta t io n  d u rin g  pregnancy m ight be due to  low le v e ls  o f p i t u i t a r y  
p r o la c t in .  They (1942 d , 1948) f u r th e r  concluded th a t  th e  s e c re t io n  
o f p ro la c t in  in  th e  p i t u i t a r y  was kep t in  check by es tro g en  and p ro ­
geste ro n e  a c tin g  s y n e r g is t ic a l ly  d u rin g  pregnancy. However, th e  p re se n t 
d a ta  re v e a l th a t  in  ham sters p i t u i t a r y  p ro la c t in  co n ten t /mg. o f p i t u i ­
t a r y  t i s s u e  has reached approx im ate ly  233 per c en t above th e  e s tru s  
le v e l  by day te n  o f pregnancy and in  th e  mouse th e  p r o la c t in  le v e l  has 
in c reased  100 p er cen t above th a t  of th e  normal " v irg in  fem ale" by day 
te n  o f pregnancy. H urst and Turner (1942) concluded th a t  m aintenance 
o f th e  n o n - la c ta t in g  s t a t e  in  p reg n an t mice cannot be exp la ined  on the  
b a s is  o f p i t u i t a r y  p r o la c t in  l e v e ls  a lo n e . The same may be sa id  w ith  
re fe re n c e  to  th e  ham ster.
Apart from th e  sp e c ie s  d if fe re n c e s  i t  may be t h a t  th e  p ro ­
l a c t i n  le v e ls  reco rded  f o r  th e  r a t ,  r a b b i t  and gu inea p ig  may now require  
r e v is io n .  The v a l id i t y  o f assay  methods used f o r  th e se  anim als has 
been questioned  (H a ll, 1944b; F o lle y  and M alpress, 1948b). The in d ic a ­
t io n s  w ere, accord ing  to  H all (1944b) t h a t  Reece and T urner were 
o b ta in in g  values a t  l e a s t  100 p e r  c en t below th e  a b so lu te  co n ten t in
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r a t  p i t u i t a r i e s .  I t  would no t be s u rp r is in g  i f  a re v ise d  assay o f 
th e  r a t ,  r a b b i t  and guinea p ig  p i t u i t a r i e s  employing th e  procedure of 
Grosvenor and Turner (1956) and (used in  th e  p re se n t study) were to  
y ie ld  h ig h e r  v a lu e s . As has been p o in ted  out e a r l i e r  in  t h i s  p ap er, 
th e  Grosvenor and Turner assay  method i s  f a r  more o b je c tiv e  than any 
o th e r .  The Reece-Tum er method (1937) which was employed fo r  assay in g  
th e  p r o la c t in  co n te n t o f th e  r a t  (Reece and T urner, 1939), th e  guinea 
p ig  (H o lst and T urner, 1939) and mouse (H urst and T urner, 1942) measured 
th e  cro p -g lan d  response in  term s o f su b je c tiv e  r a t in g s  o f one to  fo u r . 
The method used  in  th e  p re se n t s tu d y  m easures th e  crop-g land  response 
d i r e c t ly  in  c e n tim e te rs . An ex p lan a tio n  fo r  th e  r e l a t iv e ly  high 
p i t u i t a r y  p r o la c t in  co n ten t o f th e  ham ster during  pregnancy may th e re ­
fo re  be sought a ) in  th e  sp ec ie s  d if fe re n c e  and b) in  th e  d if fe re n c e  
between th e  b io assay  methods used f o r  th e  ham ster and f o r  o th e r sp ec ie s  
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F ig u re  2 : P i tu i t a r y  p ro la c t in  co n ten t (I.U ./m g . o f  p i t u i t a r y
t i s s u e )  f o r  o th e r  ro d en ts  and th e  r a b b i t  compared
w ith  ham sters in  pregnancy and l a c t a t i o n .  The i n i t i a l
le v e l  shown fo r  ham sters i s  f o r  v irg in  e s t r u a l  fem ales. 
Numerals on la c ta t io n  end re p re se n t days p o st partum* 
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F ig u re  3 '  P i tu i t a r y  p ro la c t in  co n ten t (l.U ./lO O  gm. body w eigh t) 
fo r  v ario u s  sp ec ies  compared w ith  ham sters in  p reg ­
nancy and l a c t a t i o n .  The i n i t i a l  l e v e l  shown fo r  
ham sters i s  f o r  v i r g in  e s t r u a l  fem ales. Numberals on 
la c ta t io n  end re p re s e n t days p o s t partum . (D ata o th e r  
th an  fo r  ham sters from  H urst and T urner, 1942).
TABLE IV
PROLACTIN CONTENT OF HAMSTER PITUITARIES IN ESTRUS, PREGNANCY AND LACTATION 
In te rn a t io n a l  U nits ( I .U .) :  M icroun its  (M.U.) = 1 : 160 1
Assay
No.
C ondition  No. o f











P i tu i t a r y
T issue
U n its /
P i tu i t a r y
U nits/lO O  gm. 
Body Weight
I .U . M.U. I.U . M.U. I .U . M.U.
1 E s tru s
(V irg in )
4 85 4.50 0.0132 2 ,1 0.059 9 .4 0 .0 7 0 11 .2
2 E s tru s
(V irg in )
4 88 4.25 0 .0140 2 .2 0.059 9 .4 0.067 1 0 .8
3 5-day
P regnant
a 92 4 .40 0.0260 4 .1 0 .114 18 .2 0.124 1 9 .8
4 10-day
Pregnant
5 98 4 .6 0 0.0460 7 .3 0.211 33 .7 0.215 3 4 .4
5 10-day
P regnant
5 96 4 .7 0 0.0450 7 .2 0.211 33 .7 0.215 3 4 .4
6 15-day
Pregnant
4 90 4 .30 0 .0410 6 .4 0.176 28 .1 0.180 28 .8
'7 2-day
P o st Partum
6 94 5.10 0.0477 7 .6 0.243 35 .0 0.257 41 .0
a 4-day
P o st Partum
6 91 4 .6 0 0.0473 7 .5 0.216 34.5 0.237 38 .0
9 6-day
P o st Partum
4 90 4 .30 0.0380 6 .0 0.169 2 7 .0 0.187 28.9
10 6-day
P o st Partum
4 92 4.25 0.0330 5.3 0.150 24.0 0.162 21.9
l i 10-day 
P o st Partum
4 90 4.23 0.0180 2 .8 0.076 12 .1 0.085 13 .4
TABLE V
INTERNATIONAL UNITS OF PROLACTIN IN THE HAMSTER 
PITUITARY COMPARED WITH OTHER SPECIES1
S pecies
Mature Female Maximum During 
Pregnancy




In c re a se  
Over Normal
Per mg. Per 100 gm. 
P i t .  T issu e  Body Weight
P er mg. P er 100 gm. 
P i t .  T issue  Body Weight
P er mg. Per 100 gm. 
P i t .  T issue  Body Weight
P er mg. P er 100 gm. 
P i t .  T issue Body Weight
I .U . I .U . I .U . I .U . I .U . I .U . % %
Hamster 0.0135 0.068 0.045 0.215 0.047 0.257 260 270
Mouse 0.010 0.088 0.021 0..165 0.031 0.265 210 200
Rat 0.021 0.097 0.021 0.074 0.056 0.257 175 190
Guinea
P ig
0 .029 0.075 0 .0 2 6 0.076 0 .0 5 2 0.160 90 113
R abbit 0.015 0.015 0.019 0.019 0.059 0.081 300 400
Goat 0.060 0.075 0.092 0.103 0.124 0.157 160 109
D airy
C a t t le
0.024 0.027 0.037 160
■^Other S pecies from H urst and Turner (1942)
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P i tu i t a r y  P ro la c tin  Content During Pseudopregnancy
The r e s u l t s  o f b ioassay  o f p i t u i t a r i e s  from 2 ,4  and 6 day 
pseudopregnant ham sters a re  p resen ted  in  Table VI and a re  compared 
g ra p h ic a l ly  in  F igure 4 w ith  th e  p i t u i t a r y  p ro la c t in  le v e ls  du ring  
pregnancy. Examination of th e se  d a ta  shows th a t  p i t u i t a r y  p ro la c t in  
le v e ls  r i s e  to  about 0.023 I.U ./m g . t i s s u e  on day two, an in c re a se  o f 
approx im ate ly  70# above th a t  of th e  e s t r u a l  fem ale. Compared w ith  th e  
p r o la c t in  le v e l  o f 'tw o  day pregnant fem ales no ap p rec iab le  d if fe re n c e  
i s  o b se rv ab le . In c o n tr a s t ,  however, th e  p regnant fem ale co n tin u es  to  
r e g i s t e r  an in c re a se  in  th e  p i t u i t a r y  p r o la c t in ,  whereas th e  p i t u i t a r y  
o f th e  day fo u r  pseudopregnant fem ale co n ta in s  no more p ro la c tin /m g . 
p i t u i t a r y  t i s s u e  than  th e  day two pseudopregnant fem ale. Between days 
fo u r  and s ix  in  th e  pseudopregnant fem ale, th e re  i s  a s l ig h t  f a l l  in  
th e  p i t u i t a r y  p ro la c t in  c o n ten t, b u t i t  i s  s t i l l  about 50% above the  
e s tro u s  l e v e l .  I t  may be s ta te d  th a t  during  pseudopregnancy a f t e r  an 
i n i t i a l  r i s e  o f about 70# above th e  e s tr u a l  le v e l ,  th e  p i t u i t a r y  pro­
l a c t i n  co n ten t riseB  no f u r th e r .  No d a ta  except fo r  th e  r a b b i t  (M eites 
and T urner, 1942a) a re  a v a ila b le  f o r  p i t u i t a r y  p ro la c t in  le v e ls  during  
pseudopregnancy. M eites and Turner (1942a) found th a t  in  th e  r a b b i t  
p i t u i t a r y  p ro la c t in  co n ten t du rin g  pseudopregnancy rem ains low . Low 
p i t u i t a r y  p ro la c t in  co n ten t in  pseudopregnancy as compared w ith  pregnancy 
may p rov ide  a f u r th e r  c lu e  to  th e  many problems of rep ro d u c tiv e  phy­
s io lo g y .
TABLE VI
PROLACTIN CONTENT OF HAMSTER PITUITARIES DURING PSEUDOPREGNANCY 
I n te rn a t io n a l  U n its  ( I .U .) :  Micro U nits  (M.U.) =* 1.160
Assay
No.
Days n . b.w . p.w .
U nits/m g. 
F i tu i t a r y  T issue
U n its /
P i tu i t a r y
Units/lO O  gm. 
Body Weight
I .U . M.U. I .U . M.U. I .U . M.U.
12 2 4 98 4 .5 0.024 3 .80 0.108 17.28 0 .1 1  1 7 .0
13 4 3 96 5 0.022 3 .52 0.110 17.6 0 .1 1  1 7 .6
14 6 2 100 5 0.020 3.20 0 .10 16 .0 0 .1 0  16 .0
n . a  number o f p i t u i t a r i e s  
b.w . *  body w eight 






2 4 I n
t i p
itn  /  m . r iiu m v r tissw
Figure 4* P i tu i t a r y  p r o la c t in  co n ten t/m g . p i t u i t a r y  t i s s u e  
d u rin g  pregnancy and pseudopregnancy in  th e  
ham ster.
SUMMARY AND CONCLUSIONS
1 . The l i t e r a t u r e  concerning pigeon assay  methods has been rev iew ed.
2 . The p i tu i t a r y  p ro la c t in  co n ten t o f  ham sters in  v a rio u s  physio ­
lo g ic a l  s ta te s  ( e s t ru s  fem ales; 5, 10 and 15 day p regnant fem ales;
2. k ,  6 and 10 day la c ta t in g  fem ales; 2 , 4> and 6 day pseudopregnant 
fem ales) has been b ioassayed .
3 . I t  has been confirm ed th a t  th e  Grosvenor and Turner (1958) modi­
f ic a t io n  o f th e  lo c a l  method employed h e re in  i s  h ig h ly  q u a n t i ta t iv e  
and conven ien t.
4 . The e s tr u a l  fem ale co n ta in s  0.0135 I«U. o f p r o la c t in  p e r m i l l i ­
gram o f p i t u i t a r y  t i s s u e .
5 . During pregnancy, th e  p r o la c t in  le v e ls  r i s e  to  0 .026 I.U ./m g . o f 
p i t u i t a r y  t i s s u e  by day f iv e  and to  0 .045 I.U ./m g of t i s s u e  by day 
te n .  The f i f t e e n  day pregnant fem ales co n ta in  0.041 I.U ./m g . p i t u i t a r y  
t i s s u e .
6 . In  l a c ta t in g  fem ales, a maximum i s  reached  by day two p o s t partum  
when p r o la c t in  co n ten t reached 0.047 I.U ./m g . o f p i t u i t a r y  t i s s u e .  This 
l e v e l  a lso  o b ta in s  on day fo u r o f l a c t a t i o n .  The le v e l  f a l l s  to  0 .035
I.U ./m g . o f p i t u i t a r y  t i s s u e  on day s ix  and to  0 .018  I.U ./m g . of p i t u i ­
t a r y  t i s s u e  in  te n  day po st partum  la c ta t in g  fem ales.
7 . During pseudopregnancy th e  p i tu i t a r y  p r o la c t in  co n ten t r i s e s  a s  in  
pregnancy to  day two. T h e re a f te r  th e re  i s  no f u r th e r  r i s e  during
40
41
pseudopregnancy. I t  i s  s l i g h t l y  low er on day s ix .
8 . D ata o b ta in ed  from th e  b io a ssa y  o f ham ster p i t u i t a r i e s  has been 
compared w ith  th o se  r e l a t in g  to  o th e r  ro d e n ts .
9 . I t  may be concluded t h a t ,  ex cep t f o r  th e  r e l a t iv e ly  h igh  le v e ls  
o f  p r o la c t in  p e r  m illig ram  o f p i t u i t a r y  t i s s u e  encountered du ring  th e  
second t r im e s te r  o f pregnancy, th e  p r o la c t in  curve f o r  th e  ham ster 
p i t u i t a r y  resem bles t h a t  f o r  th e  r a t  and th e  mouse as reco rd ed . The 
r e l a t i v e ly  h igh  p r o la c t in  le v e l  d u rin g  pregnancy in  th e  ham ster
may be a t t r ib u te d  p a r t ly  to  sp e c ie s  d if fe re n c e s  and p a r t ly  to  th e  d i f ­
f e r e n t  a ssay  methods u sed .
APPENDIX
The f i r s t  f iv e  appended ta b le s  a re  reco rd s  o f th e  d iam etric  
response  f o r  each pigeon fo r  each of th e  f iv e  known co n ce n tra tio n s  of 
th e  s tan d a rd  (NIH) p ro la c t in  in je c te d .  The averages a re  recorded  in  
t e x t  Table I I .
The rem aining seven pages a re  reco rd s  o f th e  d iam etric  
resp o n ses f o r  each pigeon used in  each o f th e  fo u rte e n  b io a ssa y s .
The averages a re  recorded  in  t e x t  Tables IV and VI,
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TEST N o. 1
T o ta l  P ro la c tin  I r ije c te d  Over A P e rio d  of Four Days = 0 .0292. 
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TEST N o. 2
T o ta l P ro la c tin  In je c te d  Over a P eriod  o f Four Days « 0.0146 mg. 














6 338 3 .30
7 356 3 .4 0
8 367 3.45
9 332 3 .50
10 341 3 .38
11 345 3.35
Average 346.7 3 .3 8
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TEST N o. 3
T o ta l P ro la c tin  In je c te d  Over A P eriod  o f Four Days 18 0.0073 mg. 














6 356 3 .00
7 350 2.60








T o ta l P r o la c t in  In je c t io n  Over A P erio d  o f Four Days “  0,00365 
%









1 345 *0 2.40
2 342.0 2.35
3 355.0 2.29
4 330.0 2 .28











T o ta l P ro la c tin  In je c te d  Over a Period  o f Four Days *■ 0.001825 mg. 





















Mean: 3 4 0 .5 2.00
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ASSAY N o. 1  ASSAY N o . 2
C o n d itio n s: E s tru s  Hamsters 
Dose, mg. P i tu i t a r y  T issu e : 2 .5  
Average D iam etric Response: 2 .00 
I .U ./m g .P itu i ta ry  T issu e : 0.0132
C o n d itio n s : E s tru s  Hamsters 
Dose, mg. P i tu i t a r y  T issu e : 2 ,6  
Average D iam etric  Response: 2.05 













1 335.5 2.00 1 340.0 1.95
2 330.0 2.05 2 342.0 2.20
3 . 340.5 2.10 3 340 .0 2.00
4 332.5 2.10 4 360.0 2.00
5 360.0 1.95 5 330.0 2.05
6 380.0 1.90 6 342.0 1.90
7 • 330.5 1 .90 7 335.0 2.20
8 332.5 2.00 •
T o ta l 2741.5• 16.00 2389.0 14.30
Av. 342.6 2.00 341.2 2.04
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ASSAY N o . 3 ASSAY N o. 4
C o n d itio n s: 5-day  Pregnancy C o n d itio n s: 10-day Pregnancy
Dose, mg. P i tu i t a r y  T issu e : 5 .5  Dose, mg. P i tu i t a r y  T issu e : 3 .0
Average D iam etric  Response: 3 .01  Average D iam etric Response: 3 .1










D iam etric 
Response 
(cm .)
1 335.0 3.05 1 345.0 3.55
2 332.0 3 .20 2 333.0 2.90
3 335.5 2.75 3 358.0 3 .30
4 342.0 3 .10 4 348.0 3 .20
5 330.0 2.90 5 350.0 2.90
6 350 .0 2.95 6 330.0 3.00
7 332.0 3.15 7 339.0 3.10
T o ta l 2356.5 21.10 T o ta l 2403.0 21.75
A v. 3 3 6 .6  3 .0 1  A v. 3 4 3 .3  3 .1 0
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ASSAY N o. 5 ASSAY N o. 6
C o n d itio n s: 10-day Pregnancy 
Dose, mg. P i tu i t a r y  T issu e : 3 .2  
Average D iam etric  Response: 3»05 
I.U ./m g . P i t u i t a r y  T issu e : .046
C ond itions: 15-day Pregnancy 
Dose, mg. P i tu i t a r y  T issu e : 2.10 
Average D iam etric Response: 2.63 













1 330.0 3.00 1 345.0 2.80
2 345.0 3.15 2 348.0 2.75
3 332.0 3.00 3 340.0 2.30
4 333.0 3.00 4 336.0 2.65
5 345.0 3.25 5 334.0 2.65
6 350.0 2.90 6 342.0 2.65
7
.. -
342.0 ' 3.05 7 356.0 2.60
T o ta l 2377.0 21.35 T otal 2401.0 18.40
A v. 3 3 9 .5  3 .0 5  Av. 3 4 3 .0  2 .6 3
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ASSAY N o. 7  ASSAY No. 8
C ond itions: 2-day Post Partum 
Dose, mg. P i tu i t a r y  T issu e : 4 
Average D iam etric  Response: 3.20 
I .U ./m g .P i tu i ta ry  T issue: 0.0477
C ond itions: 4-day P o st Partum 
Dose, mg. P i tu i t a r y  T issu e : 2 .6  
Average D iam etric Response: 2 .90 













1 356.0 3 .25 1 346.0 2.95
2 332.0 3 .2 0 2 342.0 2.95
3 335.0 3.25 3 343.0 2.90
4 340.0 3 .15 4 350.0 3 .00
5 345.0 3 .25 5 356.0 2.85
6 356.0 3 .3 0 6 338.0 2.80
7 338.0 3 .00 7 340.0 2.85
T o ta l 2402.0 22.40 T o ta l 2415.0 20.30
Av. 3 4 3 .1  3 .2 0  A v. 3 4 5 .0  2 .9 0
52
ASSAY No. 9 ASSAY No. 10
C ond itions: 6-day P ost Partum C o n d itio n s: 6-day P ost Partum
Dose, mg. P i tu i t a r y  T issu e : 1 .4 Dose, mg. P i tu i t a r y  T issu e : 1 .7
Average D iam etric  Response: 2 .40 Average D iam etric  Response: 2 ,30










D iam etric  
Response 
(cm .)
1 341.0 2.40 1 452.0 2 .2
2 352.0 2.40 2 450.0 2 .4
3 340.0 2.35 3 436.0 2 .3
4 344.0 2.30 4 450.0 2 .4
5 338.0 2 .50 5 435.0 • 2.35
6 330.0 2.45 6 440.0 2.20
7 341.0 2.40 7 430.0 2.25
T otal 2386.0 16.80 T o ta l 3093.0 16.10
Av. 3 4 0 .8  2 .4 0  A v. 4 4 2 .0  2*30
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ASSAY No. 11  ASSAY N o. 12
C onditions: 10-day P ost Partum C o n d itio n s: 2-day Pseudopregnancy
Dose, mg. P i tu i ta r y  T issu e : '2 .5 Dose, mg;. P i tu i t a r y  T issu e : 1 .8
Average D iam etric Response: 2 .2 Average D iam etric  Response: 2 .2










D iam etric 
Response 
(cm .)
1 430.0 2 .3 0 1 325.0 2 .3 0
2 442.0 2.20 2 360.0 2.25
3 358.0 2.40 3 330.0 2.30
4 340.0 2.10 4 350.0 2.10
5 330.0 2 .00 5 418.0 2.05
6 348.0 2.20 6 350.0 2.20
7 350.0 2.20 7 330.0 2.20
T o ta l 2598.0 15.40 T o ta l 2465.0 15.40
A v. 3 4 2 .0  2 .2 0  A v. 3 5 2 .0  2 .2 0
ASSAY No. 13 ASSAY No. 14
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C o n d itio n s: 4-day Pseudopregnancy 
Dose, mg. P i tu i t a r y  T issu e : 1 .7  
Average D iam etric  Response: 2.15 
I .U ./m g . P i tu i t a r y  T issu e : 0 .022
C onditions: 6-day Pseudopregnancy 
Dose, mg. P i tu i ta r y  T issue: 1 .6  
Average D iam etric Response: 2 .0  










D iam etric 
Response 
(cm .)
1 340.0 2.00 1 410.0 2.00
2 342.0 2.20 2 368.0 2.00
3 360.0 2.25 3 338.0 2.00
4 348.0 2.00 4 342.0 2.15
5 350.0 2.10 5 330.0 2.00
6 320.0 2.20 6 335.0 1.80
7 334.0 2.30 7 340.0 3.05
T o ta l 2394.0 15.05 T o ta l 2463.0 14.00
A v. 3 4 2 .0  2 .1 5  A v. 3 5 2 .0  2 .0 0
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